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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the structure of 
a rotor that can secure sufficient tightening margin, even 
when utilizing a shrink ring made of FRP, and its 
manufacturing method. 

SOLUTION: A rotary electric machine is provided with a 
rotary shaft 10 in which the middle part in a shaft 
direction is formed into a conical rest shape with a 
specified taper and both end parts are formed 
cylindrically, a permanent magnet 20 that fits to the outer 
periphery of the middle part of the rotary shaft 10 and is 
formed into a conical rest cylindrical shape where the 
outer periphery part has a specified taper, a shrink ring 
30 made of FRP that is forced into the outer periphery of 
a permanent magnet with a specified clamping margin, a 

metallic protection sleeve 31 that is provided on the inner-periphery surface of the shrink ring 
30 and where the inner periphery has a taper corresponding to the outer periphery of the 
permanent magnet 20, and a pair of balance plates 40 and 41 that are fixed to the rotary shaft 
10 so that the permanent magnet 20 and a shrink ring 30 are pressed from both sides in the 
shaft direction. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to Rota of the permanent-magnet type dynamo-electric 
machine especially equipped with the shrink ring made from fiber reinforced plastics (FRP), and the 
manufacture approach of this Rota about Rota of the dynamo-electric machine which has a permanent 
magnet. 
[0002] 

[Description of the Prior Art] As Rota of the conventional permanent-magnet type dynamo-electric 
machine, the configuration shown in drawing 4 and drawing 5 is known. Drawing 4 shows a vertical 
section front view, and drawing 5 shows the A-A cross section of drawing 4 . As the conventional thing 
is shown in these drawings, the path of a center section is large, and it is arranged so that a permanent 
magnet 2 and a spacer 3 may form [ both ends ] a cylinder as a whole around the revolving shaft 1 of a 
minor diameter, and the shrink ring 4 made from stainless steel which binds these tight on the periphery 
of this permanent magnet 2 and spacer 3, and is fixed to it has fitted in. 

[0003] Moreover, the balance plates 5a and 5b of a pair fix to a revolving shaft 1, and are formed in the 
both ends of the shrink ring 4 so that a permanent magnet 2 and the shrink ring 4 may be pressed down 
from the both sides of shaft orientations. On the occasion of an assembly, a permanent magnet 2 and a 
spacer 3 are arranged around a revolving shaft 1, and where it heated the shrink ring 4 on the periphery 
and it is expanded, it inserts in. The bore of the shrink ring 4 is smaller than the outer diameter of the 
cylinder formed by the permanent magnet 2 and the spacer 3 in ordinary temperature, interference is 
secured according to the shrinkage force at the time of returning to ordinary temperature by the above 
shrink fittings, and a permanent magnet 2 and a spacer 3 are firmly fixed to a revolving shaft. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the shrink ring 4 made from stainless steel used 
for Rota of the conventional permanent-magnet type dynamo-electric machine mentioned above had the 
trouble that conductivity was high and eddy current loss was large, while the reinforcement by which 
thermal resistance was stabilized highly was obtained. Then, using the shrink ring made from fiber 
reinforced plastics (FRP) with small eddy current loss with low conductivity is proposed. However, 
since coefficient of thermal expansion of FRP was small, the above shrink fittings were not made, and 
interference sufficient by the same assembly approach as usual could not be secured, but the shrink ring 
loosened at the time of high-speed rotation, and it had the trouble that a permanent magnet etc. moved 
and the rotation balance of Rota collapsed. 

[0005] This invention aims at offering the structure and its manufacture approach of Rota of the 
permanent-magnet type dynamo-electric machine which can secure sufficient interference, also when 
the technical problem (trouble) of the conventional technique mentioned above is solved and the shrink 
ring made from FRP is used. 
[0006] 

[Means for Solving the Problem] Rota of the permanent-magnet type dynamo-electric machine 
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concerning this invention The revolving shaft formed in the shape of [ in which the interstitial segment 
of shaft orientations has a predetermined taper ] a truncated cone in order to solve the above-mentioned 
technical problem, The truncated-cone tubed permanent magnet with which it fits into the periphery of 
the pars intermedia of a revolving shaft, and inner circumference and a periphery part have a 
predetermined taper, The shrink ring made from fiber reinforced plastics with which a periphery is 
pressed fit in the periphery of nothing and a permanent magnet with predetermined interference in a 
cylinder side, It is prepared in the inner skin of a shrink ring, and is characterized by having the metal 
protectove sleeve in which inner circumference has a taper corresponding to the periphery of a 
permanent magnet, and the balance plate of the pair fixed to the revolving shaft so that a permanent 
magnet and a shrink ring might be pressed down from the both sides of shaft orientations. 
[0007] It is characterized by. on the other hand including each process which presses a shrink ring fit in 
the periphery of a permanent magnet from the minor diameter side of a revolving shaft where the 
manufacture approach of Rota of the permanent-magnet type dynamo-electric machine concerning this 
invention fixed one side of a balance plate to the major-diameter side of a revolving shaft, and inserted 
the permanent magnet from the minor diameter side of a revolving shaft, it prepared the protectove 
sleeve in the shrink ring and this is prepared, and fixes another side of a balance plate to the minor 
diameter side of a revolving shaft. 

[0008] Since according to above-mentioned structure and an above-mentioned approach suitable 
interference can be secured by press fit and the inner skin of the shrink ring made from FRP is protected 
by the protectove sleeve even if it does not carry out a shrink fitting by using a taper, the fiber of the 
inner skin of a shrink ring does not get damaged with the stress added at the time of press fit. 
[0009] 

[Embodiment of the Invention] Hereafter, the structure and its manufacture approach of Rota of the 
permanent-magnet type dynamo-electric machine concerning the gestalt of 1 operation of this invention 
are explained. 

[0010] The gestalt of the 1st operation: The vertical section front view of Rota of the permanent-magnet 
type dynamo-electric machine which drawing 1 requires for the gestalt of the 1st operation, and drawing 
2 show the B-B cross section of drawing 1 . The revolving shaft 10 with which it was formed in the 
shape of [ in which the interstitial segment of shaft orientations has a predetermined taper ] a truncated 
cone, and both ends were formed in the shape of a cylinder as Rota of the gestalt of the 1st operation 
was shown in these drawings, The truncated-cone tubed permanent magnet 20 with which it fits into the 
periphery of the pars intermedia of a revolving shaft 10, and a periphery part has a predetermined taper, 
The shrink ring 30 made from FRP with which a periphery is pressed fit in the periphery of nothing and 
a permanent magnet with predetermined interference in a cylinder side, The metal protectove sleeve 3 1 
in which it is prepared in the inner skin of the shrink ring 30, and inner circumference has a taper 
corresponding to the periphery of a permanent magnet 20, It has the balance plates 40 and 41 of the pair 
fixed to the revolving shaft 10 so that a permanent magnet 20 and the shrink ring 30 might be pressed 
down from the both sides of shaft orientations. 

[001 1] A permanent magnet 20 consists of two members divided into the hoop direction, as shown in 
drawing 2 , and a spacer 21 is inserted in between them. The permanent magnet 20 and the spacer 21 
form the truncated-cone configuration as a whole in the condition of having been put together, and are 
formed between the revolving shaft 10 and the protectove sleeve 31. The shrink ring 30 has the bore 
which has predetermined interference through a protectove sleeve 3 1 in the stowed position of normal 
shown in drawing 1 to the peripheral face of the truncated cone formed with a permanent magnet 20 and 
a spacer 21. 

[0012] The peripheral face of the shrink ring 30 is a cylinder side where a path does not change with the 
locations of shaft orientations, and the inner skin of a protectove sleeve 31 is a truncated-cone-like side. 
With the gestalt of the 1st operation, the above-mentioned relation is realized by seting the thickness of a 
protectove sleeve 3 1 constant, and setting up so that the thickness of the shrink ring 30 may change 
according to the location of shaft orientations. 

[0013] According to the above-mentioned configuration, using between a permanent magnet 20 and the 
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shrink rings 30 with which the protectove sleeve 3 1 was formed contacting through a taper side between 
a revolving shaft 10 and a permanent magnet 20, respectively, it is possible to press fit the shrink ring 30 
with which the protectove sleeve 3 1 was formed and which has interference to the peripheral face of the 
truncated cone formed with a permanent magnet 20 and a spacer 21, and between these configuration 
members can be firmly fixed to it by this press fit. 

[0014] In addition, in fact, a protectove sleeve 3 1 is thin rather than relative thickness with the shrink 
ring 30 is illustrated, and its reinforcement is smaller than the shrink ring 30. Therefore, in case the 
shrink ring 30 is pressed fit, it deforms in connection with deformation of the shrink ring 30. 
[0015] Next, the production process of Rota of this invention is explained. First, at the 1st process, one 
balance plate 41 is outer fitting made the end by the side of the major diameter of a revolving shaft 10, 
and is attached to it, and it fixes to a fixture. At the 2nd process, it inserts from the minor diameter side 
which carries out the major-diameter side for the truncated-cone tubed member formed combining a 
permanent magnet 20 and a spacer 21 previously, and is not fixing the balance plate 41 of a revolving 
shaft 10. 

[0016] The major-diameter side is carried out previously, and from the minor diameter side of a 
revolving shaft, it is outer fitting made the periphery of a permanent magnet 20 and a spacer 21, presses 
fit in it, and is made to move to the shrink ring 30 to the predetermined location of shaft orientations at 
the 3rd process, where a protectove sleeve 3 1 is formed. If the protectove sleeve 3 1 is not formed at this 
time, the fiber of the inner skin of the shrink ring 30 made from FRP may get damaged by contact to the 
peripheral face of a permanent magnet 20 at the time of press fit, and reinforcement may fall. By 
forming a protectove sleeve 3 1 , it can avoid that a permanent magnet 20 and the shrink ring 30 contact 
directly, and can prevent the fiber of inner skin getting damaged. 

[0017] At the 4th process, it carries out [ outer fitting ] of the balance plate 41 of another side to the 
minor diameter side of a revolving shaft 10. Thereby, a permanent magnet 20 and a spacer 21, and the 
shrink ring 30 are put between two balance plates 40 and 41, and the location of shaft orientations is 
fixed. 

[0018] The gestalt of the 2nd operation: Drawing 3 is the vertical section front view of Rota of the 
permanent-magnet type dynamo-electric machine concerning the gestalt of the 2nd operation. It is the 
same as that of the gestalt of the 1st operation, the permanent magnet 20 and the spacer (not shown) 
have been arranged at the periphery of a revolving shaft 10, and shrink ring 30a by which the perimeter 
was established in protectove sleeve 3 la by inner skin has covered the outline configuration. Also in this 
example, the peripheral face of shrink ring 30a is a cylinder side where a path does not change with the 
locations of shaft orientations, and the inner skin of protectove sleeve 3 la is a truncated-cone-like side. 
However, with the gestalt of the 2nd operation, the above-mentioned relation is realized by making 
shrink ring 30a into the shape of a cylindrical shape with fixed thickness, and setting up so that the 
thickness of protectove sleeve 31a may change according to the location of shaft orientations. 
[0019] Also when based on the above-mentioned configuration, it uses that between a permanent 
magnet 20 and shrink ring 30a in which protectove sleeve 3 la was prepared contacts through a taper 
side, respectively between a revolving shaft 10 and a permanent magnet 20. It is possible to press fit 
shrink ring 30a in which protectove sleeve 3 la was prepared and which has interference to the 
peripheral face of the truncated cone formed with a permanent magnet 20 and a spacer (not shown), and 
between these configuration members can be firmly fixed to it by this press fit. 
[0020] 

[Effect of the Invention] According to the configuration of this invention, and the approach, interference 
suitable between a revolving shaft and a permanent magnet and between a permanent magnet and a 
shrink ring is securable by making it contact through a taper side. Therefore, also when the shrink ring 
made from FRP which cannot do a shrink fitting is used, a permanent magnet is firmly fixable to a 
revolving shaft, eddy current loss is small and Rota where the permanent magnet was firmly fixed to the 
revolving shaft can be offered. Moreover, since the protectove sleeve is prepared in the inner skin of a 
shrink ring, at the time of press fit of a shrink ring, it can prevent the fiber of the inner skin of the shrink 
ring made from FRP getting damaged by contact to a permanent magnet, and the fall of the 
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reinforcement of a shrink ring can be avoided. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the vertical section front view of Rota of the permanent-magnet type dynamo-electric 
machine concerning the gestalt of operation of the 1st of this invention. 
[Drawing 2] It is the B-B sectional view of drawing 1 . 

[Drawing 3] It is the vertical section front view of Rota of the permanent-magnet type dynamo-electric 
machine concerning the gestalt of operation of the 2nd of this invention. 

[Drawing 4] It is the vertical section front view of Rota of the conventional permanent-magnet type 
dynamo-electric machine. 

[Drawing 5] It is the A-A sectional view of drawing 4 . 
[Description of Notations] 
10: Revolving shaft 
20: Permanent magnet 

30 30a: Shrink ring 

31 31a: Protectove sleeve 
40 41: Balance plate 
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i 







H 30 



Prawing 2] 




Prawing 3] 



31a 




30a 



Prawing 4] 




http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



10/10/2007 



. , . JP,2000-023399,A [DRAWINGS] 




[Translation done] 



Page 2 of 2 



^^V.V.^VAV.V.V.rV.V.V^V.V.V.V^V.V.V.V.V^ 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



10/10/2007 



